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ABSTRACT 

f 

A prel iminary a n a l y s i s  of Lunar Orb i t e r  Mission I1 

photographs of candidate  Apollo s i tes  i n d i c a t e s  t h a t  the 

p o s i t  ion  of l u n a r  su r face  f e a t u r e s  can have u n c e r t a i n t i e s  

g r e a t e r  than 3 Km. T h i s  prel iminary r e s u l t  suggests  a need 

for an a n a l y s i s  i n  g r e a t e r  d e t a i l ,  including a more p r e c i s e  

eva lua t ion  of a l l  f a c t o r s  tha t  a r e  known t o  con t r ibu te  t o  t h e  

u n c e r t a i n t i e s  involved. 

The coord ina tes  of t he  landing si tes a r e  needed t o  

t a r g e t  t h e  CSM and t o  a i d  recogni t ion  of t h e  landing s i t e  

' s i g h t i n g  mark. An es t imate  of the unce r t a in ty  i n  p r e - f l i g h t  

knowledge of landing s i t e  p o s i t i o n  i s  needed a s  a guidance 

software input .  
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INTRODUCTION 

The present  Apollo onboard guidance computer s o f t -  
ware i s  designed t o  process  onboard te lescope  d a t a  f o r  o r b i t  
determinat ion.  Data can be incorporated from o the r  sources  
including the  MSN. O f  p a r t i c u l a r  importance t o  t h e  landing  
phase a r e  s i g h t i n g s  t o  the  landing s i t e  s i g h t i n g  mark. 

of the  da ta  from such a s igh t ing .  The p l an  recognizes tha t  
t h e r e  i s  p r e - f l i g h t  knowledge of p o s i t i o n  of the landing s i t e  
i n  l u n a r  coordinates  and combines t h i s  knowledge w i t h  t h e  
s i g h t i n g  d a t a ,  making allowances f o r  u n c e r t a i n t i e s  i n  the  . 

da ta .  

The present  guidance software p l an  inc ludes  processing 

Recent Lunar O r b i t e r  photography has  ind ica ted  
s i g n i f i c a n t  u n c e r t a i n t i e s  i n  the  p o s i t i o n s  of l una r  su r face  
f e a t u r e s .  An es t imate  of t h e  u n c e r t a i n t i e s  is  requi red  as 
an input  t o  the guidance computations. 

TECHNICAL DISCUSSION 

Lunar Orbiter I1 photographed t h i r t e e n  prime s i t e s ,  
O f  these, f i v e  have been s e l e c t e d  as  containing candidate  
Apollo si tes f o r  the  f irst  Apollo landing. I n  order  t o  t a r g e t  
t h e  CSM, and t o  reduce the  search  a rea  f o r  s i g h t i n g s ,  i t  i s  
necessary t o  determine the  coord ina tes  of  these landing  sites. 

Attached are c h a r t s  of Lunar Orb i t e r  s i t e s  11-P-2; 
11-P-6; 11-P-8; 11-P-11; and 11-P-13; showing the  p i c t u r e  
l o c a t i o n s  on a coordinate  g r i d .  Two a l t e r n a t e  methods are 
used f o r  l o c a t i n g  t h e  p i c t u r e s .  Method (a)  i s  by photo matching 
of Lunar O r b i t e r  photographs t o  ACIC maps; t h i s  map matching 
i s  performed by first reducing the  Lunar Orbi ter  photog6aph 
t o  t h e  s c a l e  of the A C I C  map and then  pos i t i on ing  i t  on t h e  
map. 
f o r  t h e  Lunar Orbiter P ro jec t  Off ice .  The map match da ta  on 
t h e  a t tached  c h a r t s  i s  from t h i s  source.  Method (b)  i s  from 
Lunar Orbi ter  t r ack ing  da ta .  The corners  of t h e  photographs 

Many Lunar Orbiter photographs were map matched by A C E  
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a r e  s p e c i f i e d  a s  coord ina tes  i n  t h e  NASA/LRC document LOTD- 
115-0 (Mission I1 Photographic Support Data - F i n a l ) .  T h i s  
document i s  t h e  f i n a l  ve r s ion  of Lunar Orb i t e r  Mission I1 
photographic support  da t a ,  using pos t  f l i g h t  a n a l y s i s .  
Tracking d a t a  from two o r b i t s  before  photography and two 
o r b i t s  a f t e r  photography are used. The GMT i s  der ived from 
t h e  onboard c lock  recorded on t h e  f i l m  by t iming l i g h t s .  A 
nominal s p h e r i c a l  moon of 1,738.09 Km r a d i u s  i s  used t o  
determine t h e  i n t e r s e c t i o n  of t h e  corners  of t h e  photographs 
w i t h  the  luna r  su r face .  

The a t t ached  c h a r t s  show t h a t  t h e r e  a r e  s i g n i f i c a n t  
d i f f e rences  i n  t h e  coord ina tes  obtained f o r  any f e a t u r e s  de- 
pendent upon which method i s  used. Differences of g r e a t e r  
than 3 Kin occur f o r  each of t h e  f i v e  candidate  Apollo a reas .  

A f u r t h e r  a n a l y s i s  of t h i s  s i t u a t i o n  i s  c u r r e n t l y  
being c a r r i e d  out by t h e  Lunar Orbi te r  Pro jec t  Off ice .  

CONCLUSIONS AND RECOMMENDATIONS 

The poss ib l e  e f f e c t  on t h e  Apollo mission n e c e s s i t a t e s  
a t t e n t i o n  to t h i s  sub jec t  by many groups a t  both general and 
d e t a i l e d  l e v e l s .  A p lan  i s  needed de f in ing  t h e  procedure f o r  
determining ( a )  t h e  coordinates  of the  landing s i t e ;  and 
( b )  an es t imate  of t h e  u n c e r t a i n t i e s  i n  t h i s  p o s i t i o n  da ta .  
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